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, $x(t)\in R$ , $u(t)\in K=[0, d]$ ,
$\{y(t), t\geq 0\}$
$J(u:x, i)= E[\int_{0}^{\infty}e^{-\alpha t}\{h(x(t))+g(u(t))\}dt|x(O)=x,$ $y(O)=i]$
$u(t)$ $h(x)$ , g(
$S=\{1,2, \ldots, s\}$ $\Lambda$
$\Lambda=(\begin{array}{llll}-\lambda_{11} \lambda_{12} \cdots \lambda_{1s}\lambda_{21} -\lambda_{22} \cdots \lambda_{2s}\lambda_{s1} \cdots\lambda_{s2} \cdots\cdots \cdots-\lambda_{ss}\end{array})$
$\lambda_{ii}=\sum_{j\neq i}\lambda_{ij}$
, $\lambda_{ij}\geq 0$
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$J(u$ : $x$ ,




(i) ( $R$ $k_{1},$ $k_{2}$





1 $v(x$ , $i\in S$
$-k\leq v(x, i)\leq k(1+|x|^{2})$ (4)
[5] Stochastic Production Planning
$\alpha v(x, i)+H(x,i,v’(x,$ $)$ $-Lv(x$ , $=0$ , $x\in R$ , $i\in S$ (5)
$H(x, i, r)=- \inf_{u\in IC}[h(x)+g(u)+(u-i)r]$ , (6)




$v(x$ , $(x$ , $D_{x}^{+}(x, i),$ $D_{x}^{-}(x, i)$
$D_{x}^{+}(x, i)= \{r\in R^{n}:\lim_{harrow}\sup_{0}(v(x+$ $, i)-v(x, i)-r.$ $) |$ $|^{-1}\leq 0\}$ ,
$D_{x}^{-}(x, i)= \{r\in R^{n}:\lim_{harrow}\inf_{0}(v(x+h,$ $-v(x,i)-r\cdot h)|h|^{-1}\geq 0\}$
$v(x$ , $(x, i)$
$\alpha v(x, i)+H(x, i, r)-Lv(x$ , $\leq 0$ , $r\in D_{x}^{+}(x$ ,
$\alpha v(x$ , $+H(x,i,r)-Lv(x$ , $\geq 0$ , $r\in D_{x}^{-}(x$ ,
(5) viscosity solution
Fleming, Sethi and Soner $[$2 $]$
2v(x, viscosity solution $i\in S$
$v’(x$ ,
3 $v(x, i)$ viscosity solution
1 $i\in S$
$u^{*}(x, i)= \arg\min_{u\in K}[g(u)+u\cdot v’(x, i)]$ (8)
[ ] $1$ $2$ $3$ $v’(x, i)$ $x$ (ii)
$g(u)+u\cdot v’(x, i)$
$u^{*}(x$ , 1 $x$ $\Vert$
4 $u^{*}$ (1) $x^{*}(t)$
$|x^{*}(t)|\leq k$ , $(t\geq 0)$
2 $v(x, i)=J(u^{*}$ :x, $u^{*}$ (8)




$(x)=x^{2}$ , $g(u)=u^{2}$ , $K=[0,3]$ , $S=\{1,2\}$ ,
$\Lambda=(\begin{array}{ll}-l l1 -1\end{array})$
$u^{*}$ (8)
$u^{*}(x, i)=\{\begin{array}{ll}0 v’(x, i)\geq 0-\frac{1}{2}v’(x, i) -6\leq v’(x, i)<03 v’(x, i)<-6\end{array}$ (9)
$(t)$
$\frac{d}{dt}x^{*}(t)=u^{*}(x^{*}(t), y(t))-y(t)$ , (10)
$x^{*}(0)=x$ , $y(0)=i$
$u^{*}(x, i)-i=0$ $x$ $\{(x(t), y(t)):t\geq 0\}$
$v( \hat{x}_{i}, i)=\sum_{j\neq i}\int_{0}^{\infty}\lambda_{ij}e^{-(\sum_{k\neq:}\lambda_{ik})t}[\int_{0}^{t}e^{-\alpha s}\{f$ ( ) $+$ g $(u*(x\hat i, i))\}ds$
$+e^{-\alpha t}v(\hat{x}_{i},j$
$v(x$ ,
$v(\hat{x}_{1},1)$ – $\frac{\hat{x}_{1}^{2}+1}{\alpha+1}$ – $\frac{1}{\alpha+1}v(\hat{x}_{1},2)=0$ (11)
$v( \hat{x}_{2},2)-\frac{\hat{x}_{2}^{2}+4}{\alpha+1}-\frac{1}{\alpha+1}v(\hat{x}_{2},1)=0$ (12)
(5)
(a) $-6\leq v’(x, 1)<0,$ $-6\leq v’(x, 2)<0$
$\alpha v(x, 1)+\frac{1}{4}(v’(x, 1))^{2}+v’(x, 1)-v(x, 2)+v(x, 1)-x^{2}=0$
$\alpha v(x, 2)+\frac{1}{4}(v’(x, 2))^{2}+2v’(x, 2)-v(x, 1)+v(x, 2)-x^{2}=0$
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$($b $)$ $v’(x,$ $1)\geq 0,$ $-6\leq v’(x,$ $2)<0$
$\alpha v(x, 1)+v’(x, 1)-v(x, 2)+v(x, 1)-x^{2}=0$
$\alpha v(x, 2)+\frac{1}{4}(v’(x, 2))^{2}+2v’(x, 2)-v(x, 1)+v(x, 2)-x^{2}=0$
(c) $v’(x, 1)\geq 0,$ $v’(x, 2)\geq 0$
$\alpha v(x, 1)+v’(x, 1)-v(x, 2)+v(x, 1)-x^{2}=0$
$\alpha v(x, 2)+2v’(x, 2)-v(x, 1)+v(x, 2)-x^{2}=0$
$($d $)$ $-6\leq v’(x,$ $1)<0,$ $v’(x,$ $2)\leq-6$
$\alpha v(x, 1)+\frac{1}{4}(v’(x, 1))^{2}+v’(x, 1)-v(x, 2)+v(x, 1)-x^{2}=0$
$\alpha v(x, 2)-v’(x, 2)-v(x, 1)+v(x, 2)-- x^{2}-9=0$
(e) $v’(x, 1)\leq-6,$ $v’(x, 2)\leq-6$
$\alpha v(x, 1)-2v’(x, 1)-v(x, 2)+v(x, 1)-x^{2}-9=0$
$\alpha v(x, 2)-v’(x, 2)-v(x, 1)+v(x, 2)-x^{2}-9=0$
$\alpha=0.05$ (11), (12) (a)
$(a-i)-1.45\leq x<1.30$
$V(x,$ $1)$ $=$ 46890–2531 $0975x^{2}$
$V(x,$ $2)$ $=$ 48305–3176 $0975x^{2}$
$(a-ii)-1.05<x\leq 0.90$
$v(x, 1)$ $=$ $29.058-4.200x-1.000x^{2}$
$v(x, 2)$ $=$ $30.721-2.210x-1.050x^{2}$
$($a-iii $)$ $-1.05<x\leq 0.90$
$v(x,$ $1)$ $=$ $29.063-4.154x-1.025x^{2}$









$v(x, 1)$ $=$ $29.116-4.105x-1.050x^{2}$
$v(x, 2)$ $=$ $30.679-2.100x-1.000x^{2}$
$v(x, i)$ 4 1 $v(x, i)$ (a-1)
Fig.1,2 (a) $u^{*}(x, i)$
$u^{*}(x,$ $1)$ $=$ 1266–0975




$\frac{d}{dt}x^{*}(t)\{\begin{array}{ll}\geq 0, x\leq\hat{x}_{y(t)}<0, x>\hat{x}_{y(t)}\end{array}$
(a-i) $v(1.30,1)=45.25,$ $v(1.30,2)=45.83$ $x\geq 1.30$ (b)
Fig.1,2 (b) $v(x, i)$
(b) $v’(x, 1)\geq 0,$ $-6\leq v’(x, 2)<0$ $x$ $130\leq x<1.63$
$x\geq 1.63$ $v(1.63,1)=45.36,$ $v(1.63,2)=45.72$
(c) Fig.1,2, (c) $x<-1.45$
$v(-1.45,1)=52.60,$ $v(-1.45,2)=54.95$ (d)
Fig.1,2 (d) (d) $6\leq v’(x, 1)<0,$ $v’(x, 2)\leq-6$
$x$ 1.78 $\leq x<-1.45$ $x<-1.78$
$v(-1.78,1)=54.48,$ $v(-1.78,2)=57.05$ (e) Fig.1,2
(e) Fig 3, 4 (C), (e)
$-k_{1}\leq v(x, i)\leq k_{2}(1+|x|^{2})$
(5)
classical solution
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